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(54) TRIAZOLE ANTIFUNGAL AGENT 

(57)Abstract: 

PURPOSE: To provide a triazole series fungicidal agent 
useful in the treatment or prophylaxis of animals 
infected with Eumycetes, exhibiting high level of 
fungicidal activity against Candida, Trichophyton, 
Microsporum or Epidermophyton. 

CONSTITUTION: A compound of formula I (R is phenyl 
substd. by halo or-CF3; R1 is 1-4C alkyl; R2 is H or R1; 
X is N or CH; Y is F or CI) or its salt, e.g. 2R,3S-2-(2,4- 
difluorophenyl)-3-(3-fluoropyridin-4-yl)-1-(1 H-1 ,2,4- 
triazol-1-yl)butan-2-ol. The compound is obtained by 
reacting an epoxide of formula II with a base salt of a 
1H-1,2,4-triazole of formula III in an organic solvent 
such as THF at room temperature-100° C. The 
compound of formula II is obtained by deprotonation of a 
compound of formula IV in the presence of a base such 
as lithium diisopropylamide, followed by the reaction of 
the resultant intermediate with a compound of formula V 
(Z is CI. Br, etc.). 
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8.15 (s, 1H) , 8.25 (d, 1 H) ppm . iS^ftHJ^' 
%'&k&>M$£L,t^ 95: 5Six^v/^^;^$; 

y $ J — /W/0.880 T v-=t^r7XS:ffifflUXV 30 

b, i88-9°c£r#7t 0 mmm-.c, 57.63 ,-h, 

4.32 ; N, 15.71 ; C17H15 F 3 N 4 O • 0.25H 2 031 
lftffl:C, 57.87 ; H, 4.43 ; N, 15.88 % Q 

[0 0 7 0] «lk«ttft*rBtt^77V«»* (CHIR 
ACEL (mWJ OG) Mil : HV^P/nV- 

;uA^fy$:ffl^t»5H. P. L. c. icjzo 



[0071] i^ffi^J^ L 

T^nn^y/^^/^ (95:5) U > 

[0 0 7 2] ^57—59^^ [a] d 25 -59° (c = 1 

mg/ml ^ ^ / — yl^) ©jtlRftttft:© d t Ht^L56~57 

°Ct [a] d 25 + 57° ( c = lmg/ml**/— + ) (O 

[0 0 7 3] 

HifcffJ 3-6 

: 

[0 0.7 4] 
Ut 1 8 ] 




Pt°!J v^yMl- (AP7x^;V) -2- (1H- 

1 ? 2, 4 - h ]) T*S— fr— 1 — <M ^?>-$:tti$&%0 
[0 0 7 5] 



50 



(11) 



;2 6 2 5 5 8 4f 





21 


22 




R 




A*. A CO 


^ n *5 * 




Cbr': 


CI (2) 


166-167. 


^vH|1£« v,:?y.y,z; n,4.05; N,15.99; 
C,58-B8? K,4.65; ^16.16% 




«OK7> 


I 


r C3) 


153-153 


C59.05; H,4.B4; N, 16.06; 
0,58.88: N,16.16%. 




7 6 ] 


















s <4>(5) 




| (3) 

TO 


156-157 


fcvHO.: €,61. 45; H,4.96; K,16.85* 
C, 61.81; H,4.88; N,16.9S% 








« (2) 


*T A.: - 
112^14 


$>*'J{g.: C,56.06; H,4.S4; K, 15.42; 
C L7 H l« Cira 4 a Hj 0 




6< 6 > 


0 






C, 53.97; H,4.97; N, 15.36*. 






F 


*1 B:- 
184^185 


^vffjli: C,S9.17; H,4.63; N, 16.15; 
0,58.88? H,4.65; N,16.16%. 





«v^rt»3i^S:ttfflbAgE*«I^J: O *±X* 

[0 0 7 7] (2) UJXttfcH LTttJBMfl l #RS>o 
[0 0 7 8] (3) |±|««l*COVNTtt»3t«l 1 #RB. 
[0 0 7 9] (4) mmitVX2 : 1 Mk=?Vl'/> ? * 

x^xm^mm\^tc 0 m%ftmft*-&b$>xmM^ n 



zmc 0 

[0080] (5) mbtbtLmtomtmtYz* »i2® 

IE«fcW«0*8feS:tefflLH. P. L . C. \ZL£.Q4ffl 

,£83— 84^^ [ a ] d 25 -80° ( c = 1 m%/m\* ■*? J — 
"CfcoT, ft&*ttitt*78— 79"C"t? [a] d 25 +82 
° (c = lmg/ml^^y— X$botl 0 
[0 0 8 1] (6) *gg|#J£: LT80 : 20 : 1.5 
4 y^n^v— /ix/o.880 r^-TyK^^bv-y # 
± "Cz? 7^^ "^^ h y v y ^^"Mm bfc e iil=i 



(12) 



;2 6 2 5 5 8 4^ 



23 

[0 0 8 2] (7) »P>tL7t»«Sttfls^ttt, £HttW2 0 
IE«i:|plfl|0*ifeSrttfflUH. P. L. C. tcJztJ^f'J 

[0 0 8 3] 



24 



ij7 



2- (2, 4-^7/^P7xn;l/) -3— (5-7/1/ 
^Pb: , !J — f/V) -1- (1H-1, 2. 4 

- h y r:/— a— 1 -am y^^-2-^-— 

[0 0 8 4] 

[ft i 9 ] 




zn^y — ^(20ml) I t 1 CD3- (4-;pp-5-7;^P 
t°y * v?V— 6 — f 7^) -2- (2, 4-i/7;l/tn7 
-1- (1H-1, 2, 4-M)Tl/-;V-i 

(iii) #88) (0.307g, 0.8mmol)O^PKSrlO%^7 v^!> 
A-«(30ing)2fct«lFK^- h D ^^(0.082 g, lmmol) <D 
&&T^%LJ£b^U-C7kmfcVti 0 5B«H«JEfc:iOmg 

*SLfc 0 ^BtSJi: LT97 : 3S»xf;V/^^/-;^ 

x*B(0.249g, 89%) H MM \27 0 C^ntc 0 HzPJjffi ; 
C, 55.08 ;H ;4.00 :N, 19.96 ;Ci 6 Hi 4 F3 N 5 
OSifi: C, 55.01 : H, 4.01 ; N, 20.05% o 

[0 0 8 5] ffiWb^ftttttftttttatB (0. 105 g , 0. 3m 
mol)<^i*J|&KRtM R- (-) -10-i/a ^7^/^^ 
Ife (0.07g, mmol) £y^y — /> (4ml) fcUW&U & 

v^-e 2 Bf Pfl o 0 c^»auyc 0 feC5«SftttHfrS:"it»fc 

i^M^U 2R, 3S-2- (2, 4-^7^7 
^ — M -3- (5 -:7/l^p try 5 — (/Is) 
-1- (1H-1, 2, 4-hyr^-l->f;V) 
^y-2-^;HR- (-) -10—>3l>y!>^ 
b 0.5^<^y-/P (0.06g) x 176^ 
[a] d 25 -49.5° (C = 2mg/miy ^y — /HfO 
fc 0 lit: C, 53.09 : H, 5.36 ; N, 11.43 ; C 2 g 
Hso F 3 N 5 O5 S -0.5 CHs OUmWaiiM. : C, 53, 
27 : H, 5.36 ; N, ll.73%„ {fc^<P«6*««S:i|MS 

[0 0 8 6] ^©M^^T'I^t^^ P P y * 
^(10ml)i:fijK*^ h y l>^ffi?P7K»fS (5ml) ORB"? 

it, «ffi-e»^b/c 0 Mas- (+) -io-> 

3^y^/U*>^ (0.46g, 0.2mmol)$r^ ^ 7 — /U 

(3mi) tc^L, &v^2 0^o^c^u>t o m& 

ttBfr^jfltiat-J: t)«*LT 2 S, 3R-2- (2, 4 



40 



-v^/l^p ^zn^yl/) -3- (5-7/Ptn^y^^ 
V-4-^yV) -1- (1H-1, 2, 4-hyry— 
;\s-l-~AM 7*?ls-2-Jr—;V is- ( + ) -io 

is* V ; V^jvfr-r—Y o.5^ ^y— 71^(0. 052g) . a 

176^ [a] D 25 +54.5° (C=2mg/ml N y^y 
— 7^) £#fc 0 HS'Jffl : C, 53.27 ; H, 5.31 ; N, 
11.64 ; C 2 6 Hso Fs Ns S • 0.5 C H 3 OHMWtM 
C, 53.27' ; H, 5.36 ;N, 11.73% 0 

[0 0 8 7] ffilE*jfe^J: t). Mitbfdl R- (-) - 
lOv'sa ^y ^y^V*^- — (1.22 g, 2.1mmol)©W|S|. 
^•i^^upry ^v(20ml)^rfi^^ h V 

(3ml) ©BB-MMBLfc. WWUiSr* (5ml) Xft^ 

tlIt5l^a^2R, 3S-2- (2, 4-^7 
/l^p^m^/W) -3- ( 5 -:7/l^u t°y * v^- 4 

->r/w) -l - (ih-i, 2, 4-hyr^y— /v-i 

-^/l-) 2 -^r—;V{ 0.64 g) N 127°C N 

[a] d 25 - 62° (C=lmg/ml /^) 
It. 

[o o 8 8] mm^m^x^omm^tci s- <+> -10 

-ya^/^^/V/tt- M( 1.17g, 2.0mmol)COi^^f 
1R- (-) — 10— ->a !>y ^/l*-*— h^coftr 
IBIE«tR]aift*iSfe^J;o-C«f3ab. 2S, 3R-2- 
(2, 4~i/7;l/^-D7x^;V) -3 - (5-7/V^n 
tr o y^v?>-4 — f/P) -1- (1H-1, 2, 4-b 

yr^-i-^) ^^^-2-^-/1- (o.63 

g) , \27°C S [a] d 25 + 59 . 5° (C = 2mg/ml 

, y^y-^4 1 ) &m±o 

[0 0 8 9] 

4 -^7/^P7x^V) 



2- (2, 
^"P h°y g v^^- 4 --<^) 



3 — ( 5 - :77V; 
( 1 H- 1 . 2,4 



[0 0 9 0] 
[ft2 0] 



50 



(13) 



12625584^ 



25 



26 




1) 



J-) I(CH,),Si|,NNa.TMF 

5 3 2 ^\ 

N N 

> U' 





T H F (200ml) iC^hy^^tf^ ( MJ * ^yVS/JJ /P) 

K <79mlO l.OMTHFW) SrSSJPU ^«2r^ 
**««PT*-65 < C^?&aiU*:. THF(lOOml) 4 — ^ 
3vV- S-^l^P.tf y (10 g) (jRag#|8# 

BB) &i^fcUT30#jW*Ta^L^ -65^3 8^ 

mWL,tcW:. THF (lOOml)tCl - (2, 4-i/7>V$r 
xny - 2 - ( 1 H- 1 , 2, 4-M)7^ 

-i-^/p) (17.7 g) SriffiKirU 

tiTuti4^7 y — Srftyaufc, iSfSSr-es^-e 

5t G -2ffCfc:*Pi&L;fc«, 7K (200ml) T'^LftSlI: 
5>itt, 7K*Bcoft»3i^/i,(200ml) ffltttMbi:— Jftfc: 

£ ^vi^ — tvI* (2 30m 1 ) £r JB V ^ X LffltiS b fc 0 
«S£«J!ETfc»ffiLTi : l i^^Aoc— ^v/Mfc 

ttb/c 0 WW^ttSr^+S'lB^S:*^*. WEETK: 
■ULt, l : lftK^^/-^^*^S:»«*Ji:UT 

(0.82g) % 125-127 "CSHt HS'Jfil : C, 

54.89 ; H, 4.06 ; N, 19.66 ; CigHh F 3 Ns 
C, 55.01 ; H, 4 ..01 ; N, 20.05% o 

un j 

w 



30 



[0 0 9 1 ] 

nmw9 

2- (2, 4-^7;l/tP7a^yl/) - 3 - ( 5 - 

iPb°y -;^y-4 — (M -1- (ih-i, 2, 4 



3- (4- 
-2- 
H-l, 2, 



(2, 4— S^AoJ-u^ai^yl') -1- (1 
4 - h y TV— 1 -^7M -?9^—2. 

A (»5t0!l2(iii) #ffiD SrU 



%*'i%1t 0 ^S'Jffi:C, 54,89 ; H, 4.06 ; N, 19.82 

; Cie Hh F 3 Ns OagH&ffi : C, 55.01 ; H,' 4.0 
1 ; N, 20.05% o 
[0 0 9 2] 
H 0 

v^y-4--Y;V) -2- (2, 
■i/7;UtP7x^) -1- (IH-I, 2, 4- 



b y 7 % /-/v- 1 — f 7^) y g 



[0 0 9 3] 
[ft2l] 
102 Pd/C, 




3- (4, v^y-6-^f;U) -2- 

(2, 4-^7;l/^D7x^;V) -1- ( 1 H— 1 , 
2, 4-h!Jr^-l-^;v) y^^-2~^— 
/K a«Stt**tB (9Kg0»J6(iii) #RS) (0.58g, . 
1.46mmol) £^ ^ / — ^(20ml) ^^^<t U 10%^v> 
r >^-J^(45mg)>S:t/^-t- h y !>^(122mg, 1 . 5mmol) CO 

^SrSflSMi: LTflWEbS'y *Jn?»«*o r^s^ 
*£f§bfct&, UMit&M (0..35g, 72%) . MM \28°C 



%'fefr 0 H$Hfi:C, 51.68 ; H, 3.89 : N, 18.58 ; 
Cie Hi4 C 1 F 2 Ns O • 0.3 H 2 OOl^f : C, 5 
1.76 ; H, 3.94 ; N, 18.87 % c 
[0 0 9 4] 

^ p p e° y g 



3 - (5 



-4 r/M - 2- (2, 



4 - £7Aj^ 2! - = A — 1 ~ ( 1 H — 1 , 2, 4 — h 

ffl»*i:Lt3- (4, 5-^DPt*y 
— fyW) -2- (2, 4 - 7 /lot" c» ^zn^/lx) -1- 



(14) 



^2625584^ 



27 

(ih-i. 2, 4-byr/-;v-i-^/v) 

-2-^-/K *«Sffi**tA (Kig0fl6 (iii) #0B) 

H-NMRM^J: DJWJeUfc. 
[0 0 9 5] 1 H-NMR (CDC 1 3 ) 5=1.50 
(d, 3H) , 4.4 (q, 1H) , 4. 67&tf 4.82 (A 
B q ? 2H) , 6.35 (s, 1H (OH)), 6.45 (m, 
1H) , 6.62 (in, 1H) , 7.07 (m, 1 H) , 7.6 
(s, 1H) , 8.05 (s, 1H) , 8.5 (s, 1 H) , 
8.8 < s , 1 H) ppm o 
[0 0 9 6] 

1 2 — 1 6 



28 



[0 0 9 7] 
Ut2 2] 




(4-^PP-5-7/^Ptl v^-6-^;l/) - 
1- (1H-1, 2, 4 — h y 7/ — A"— 1 — fAO ^ 
^-2 -ah- sls&mmVob br, StffiWlOlZllEttG)* 

[0 0 9 8] 
[H3] 





R 






rn 




<£r" 


B 


94 


fctitiU 0,58.17; H,4,68; N,21.12; 
C f 58.01; Hj4.53; N,21.15%. 


13 (2> 


6"'" 


A 


117 


C,5fl.22? H,4.6$? N,21.01/ 
c 16 H 15 F 2 K 5 o Jl-^fcf: 
C,58.01; H,4.53; N,21.15*. 


14 






8 


103-vlD4 


&ThI: 0,55.58; H,4.30; H, 20.05; 
C55.2S; H,4>35; H,20.14%. 


15 


J £4) 

6"" 


A 


121^122 


£-:!'] IS' C,55.53; H,4.25; N,20.16; 
C,55.26; H.4.35; N.20.24*. 


16< 6 > 




0~" "' 


B 


150^152 


ft-ffftf; C,50.23; H,3.£L; N,18.13; 

C 16 K 14 C1 2™5 0 

C5D.28; H,3.69; N,18.32*. 



(1) mm\t LT96 : 4B«^yV/^*/— yWfeftJB 
[0 0 9 9] (2) *§g|#J£: tX^f y^f/V^f/l'^ 

[0 10 0] (3) HM6*^OV^Xf*Hi&«3#B« 0 
[0 10 1] (4) ffi«4to^ov^Tf*RiS«4#Ra. 

[0102] (5) m^i-ov>r^itM5#^ o 
[0103] (6) »fe*ufc*«att***fr±, mmm2\z. 

RltoSStRiaiatH. P. L. C. KJ;»?#»JL 

[0104] 

1 7 

-2— (2, 4-y/7;l/tP7x^) ~ 3 



2 R, 3 S - 



4 — T/U) - 1 - ( 1 H 



-1, 2, 4 - MJ 7'/" 1 2 - 



50 



«J**0.41, 1 g) ^10ml>^^^^^^AtbT^®7K 
<J»7ml) fc»#Lrt:. ^{b^ hV *A(90mg)*r*inL 

^^tl5M^^7^t2R, 3S-2- (2, 4 
-v ? 7;UtP7i-/V) -3- (5 -yVW-U v? 

>-4--Y/M - l- (ih-i, 2, 4-hyry- 

/P- 1-^f A-) -ffls- 2-*— /l-(100mg)(ISJfe^(l7# 
HO MDLT, ^**15#BB*R««U Sc^t?2 

t Ku^r>>^i3 tVl^- 0 -v-^ n^r* h y >(200njg) 

SrJElcftJiDU ^>rr^<o««WIlie*2:J:t)»^*o« 
[0 10 5] «T©«iS«tt*lli«tttfflUfc«od^ 



(15) 



i2.6 2 5 5 8 4f 



29 



30 



[0106] 

4 ^gvw 3 -^/v^-^ e°y g *Jls 

[0107] 
[ft2 3] 



- CH. 



O' 



1) U>A, THF 



2) C 2 H 5 I 




ftfflfeTHF (400ml) — L D A (200mmol) (JfeBfe 

#U ii#i^t3-7;vtPt°y^y (20 g, 20 
0mmol)^r«TbT^Pb/c o 30#t& ^ G>ia«-eRJS»fc: 
mt^J\<> (60 g, 370mmol) ^ITlt»L/: e }>1 
^^-I0°c-- 5°c^#^^#M-r6 JSIRflSflo 
rrU>g^l5 o C-20 o C^^±#bfc: o 



*JEfc30#IB 

F 



OCH 2 CH 3 



»#L7fc*g. *(5(tol)©a^icJ:0KliE:S:flfihU 
fflSr^BtL^o 7k*B&:^— fvi* (3X50ml) Sr/B^Ttt 

tllf^^l (13 g) , ^154-158 0 C££C/e: 0 * 

com^ 1 H-NMRMS1U oa£Lt 0 

[0108] 1 H-NMR (CDC 1 3 ) : 6=1.25 
(t, 3H, J=10Hz) , 2.65 (q, 2 H, J = 10H 

z) , 7.1(t, 1H, J = 8Hz) . 8.3(d, 1H, J = 

8 Hz) , 8.33 ( s , 1 H) ppm o 
[0109] 

3- (4-?vx3-5-7/ls3-X3t*r) 

;V) —2— (2, 4-^7^P7a^;V) —1— (1 

H-l, 2, 4 - h ]) TV- A— 1 

[0 110] 
[ifc2 4] 



CH 3 OH 



(2> ^NH 



HC 



(i) 



NH 2 .CH 3 C0 2 H 




P0C1, 



1) LDA, THF 




(i) 6 — ji^/U— 5 — ^ v?^ — 4 (3 

H) -j^X 

tMi^A^ l^v'K (8.G4g, iGOuiiuol)^^ / — 
/I- (50ml) — a tf^-^/UftK 

^^Vt- (E.D.Bergmann^ J .Chem. Soc. , 1959, 
D.J. Burton^, Tet. Lett . ,30, 61 1 3 (1989) #fiS) ( 12.96 
g, 80mmol) ^TOMT^^ySSS (8.32g, 80mm 50 



ol) (D*?y—;V (50ml) ^CO»«Sr 0°CT^0U/t o 

»fetu5»'&*S:0 c C-ci«FlWs S«a"Cl»*, ^tti 
hy h^v'K&TkftK (lOg) ©**Dfc:J:0* 



(16) 



S2625584f 
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^«rJB^T«»L*:«K 8£Sfb&4fc(5.5g, 48%) % fib 
* 105-106 'C^^fdo Hfflijflt : C, 50.38 ; H, 4.8 
5 : N, 19.63 ; Cg H? F N 2 OSf^ffi : C, 50.70 
: H, 4.93 ; N, 19.72% G 

[0111] mmit^mnmmm7 (D^mtmrn^vx 

[0112] 

(ii) 4-^pp-6 - gjgvjiz: 5 -^yi^^-n tr°y g i£ 10 

(i)SlW£/&$K6.4g, 45mmol) RXf&itft* * y /V 
(30ml) ©a^fl*Sr3BaET^3«FBB*D*Ufc. iBSJOig 

AU7t 0 ^CS^^^ffc^l^ (3X50ml) £rffl 

mi±MmVXWMit&V0 (4.81 g, 66%) £#*1 0 rft 
tt22nnnHg ^,£74^ "C N 1 H-NMRMSi-J:^ 

i4^i>J^Ufc 0 20 

[0113] 1 H-NMR (CDC Is ) : 5=1.3 
(t. 3H ? J=10Hz) x 2.9(q, 2E J=10Hz) N 
8.68 ( s , 1 H) ppm o 
[0114] 

(iii) 3- (4-^P-5-7/^Pt:'!) y^y- 

-2- (2, 4-i/7;^P7x^/V) -1 

- (ih-i, 2, 4-hyry'-/v-i-^/v) 

2 

LDA (20mmol) CO T H F 1 (50ml)— <OWR (MMW 1 
t«fflO*fti:lRl«l:LtllJtLfc) 'in, (ii)^co^ so 
^(3.'2g, 20mmol) COTHF 1 (30ml)— £r^|?t# 
H«CT^-70 , C-tfl5»d^o T*T LT ftftD Lfc„ * C 

1- (2, 4-v/7;^P7x^;V) -2 - (1H- 

1 ? 2, 4- MJ7^- f/V) =c^/^ (4.46 

g, 20mmol) COTHF (50ml) ^^jM^tttt, il 
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«ofc 0 *Rlfc(1.2g) <D7k (10ml) — ©«^at 

x/i^Srffiffl Ltvy^ Sr^7 7 

{b*4fc«*»tt»»B (0.94 g, 12%) , 1^92^ 
fc e Iif:C, 49.93 ; H, 3.57 ; N, 18.17 ; Cie 
His C 1 F 3 Ns Omt&m : C, 50.06 ; H, 3.39 ; 
N, 18.25% 0 

[0115] is^sKb-c, asfcwa**£:fc-cas» 

LT*MW-5*Sj« 132 , C©*ri»»ft±Cfc. Hffltt : 
C, 49.93 ; H, 3.58 ; N, 18.23 ; C i6 His C 1 F3 
Ns Olftfi: C, 50.06 ; H, 3.39 ; N, 18.25% Q 

[0 116] (1) THF}j:h;Vxy{^xi#5c 

[0117] 
ijgj 3-5 

[0118] 
[ft2 5] 




ci 



6 5 -y/^n t°y ^ v?yjoiaj: 1 -r 

y — 71^— 2 — ( 1 h— 1 , 2, 4 - h y ry~/v- 1 - 
^/v) ^/^smsaiu »itW2(iii) \zLtm<D^m 

[0.119] 
[*4] 



40 



50 



33 



(17) 



|2625584f 

34 





R 








3 


6" 


B 


95 


£-£111.: C.52.22; K,3.92; N,19 ; 08? 
C52.53; H,3.83; H,19.JJ5*. 


A 


110 


C f 53.17; H.4.00; M, 19 , 27 ; 
C52.53; H,3,83; N,19.15%. 


4 


6"' 


B 


118-119 


£*1t£.: C,50.65; H,3.71; N,18.12? 

C 16 K 14 Ci 2 FN 5° 

C,50.2G; K,3.G9; 18.32%. 


A 


119-120 


C,50.54; H,3.71; N,1B.16; 

c i6 H i4 a 2 R '5 0 

C,50.28; H,3.69? N, 18.32%. 


5 


CI 


3 


123-124 


i-*|lE- C,46.49? H,3.05; N,16-69; 
C, 46. 12 J H,3.05; K, 16.81%. 



20 

/lp -2- (2, 4-^7;^P7x^i/) -1- (1 [0120] 
H-l, 2, 4- hUT/- fyV) -??^-2 [ft2 6] 



30 



40 



50 





F 



(i) 6 -Ji^vl-fcfy § (3H) -^-V 
tbJJ^^^ h^v^K (4.19kg, 77.6mol)&tMvl'^ 

T ^ ^^ilF»tt(3.0kg, 28.8njol)^p<^/— /U(451) — 

^^y— /w(ioi) — <e>®?K£ 5~io°c^e^o< «9 3is*n 

i tu 7K(ioi) -c*?RLt\ (2x30 40 

gfa©^**tt««d^b*mb (2.4kg, 70%) % >r 

y^a^V— /Wd>&S«S*UXiRjSl32^134 ^^fefc 
ftSi^Cfco H«iJffi:C, 58.45 H, 6.37 ; N, 22.41 

• C 6 Ha N 2 OI»fi : C, 58.05 ; H, 6.50 ; 
N, 22.57% 0 

[0121] 

(ii) 4. 5 - i££ p p ~ 6 -Ji^yutf U g 

6 -a^UfcTP ^ (3H) ( (i)SBO 50 



£j**0(18.6g, 150mmol)cD^j^(120ii]l)' 

t-. iSSMfc^kS^* (18ml) ^O30fii:%?g*K£30~40 

TO N £C5ffi^®£40^r»««#Lfc o fi-a^SrS 
[0 12 2] aS«9Sr^^v^lfi^bJ» (150ml) i«L, 

xsomi) ^fflv^ttaiu ^r«ata«»Sr*t«)T7k (30 

ml) "C«c»U «»^*^*A±-eft»Lfc. M/ET 
*(5.4g, 20%) Sr»fc 0 22inn]Hg©M 104^ t?, 1 

[0123] 1 H-NMR (CDC 1 3 ) : 6=1.3 
(t, 3H, J=10Hz) , 3.04 (q, 2 H, J =10H 
z) . 8.75 ( s , 1 H) ppm 0 

[0124] 

(iii) 3- (4, s-^ppb'Pv^y-e r 



(19) 



^2625584^ 



37 



38 



;V) -2- (2, 4-^7;V^*P7x^V) -1- (1 

h-i, 2, 7^y-2 

LDA (13.6mmol) COTHF (50ml) — <D$&& (HJ6 

^pp-6-xf;l/t°y ;v?y <(ii)ffi<P£/£i») (2. 
37 g, 13.3mmol) ft -ZO'CtftST ttS^ID U 
*Sr^©iaS"C10^IB«»Ufc. 1- (2, 

tP7x^/v) -2- (ih-i, 2, 4-byry- 

/V-l — f/V) ^#Jls (2.97 g, 13.3mmol) ©THF 

(50ml) ^eB««eft. KJ6ia«Sr-50 c CKT^«oJ:5 
ft»£^RjS«^«tea^ufc. -70°c-ei^, Kfc. 

-50 < t:^lB#r H 1^b7t^ > 10%IfcSE7k®i« (llml) CD 

■aqfcJiOfiaSfrtfJfcLfc. *»ftft#«U 7K*SftH; 
(2-x20mi) ft^Tamu ^MJIft££tf> 

Ufctg. SSftSr^^^ ta r;V (25ml) ftffil^T^ 

*Kl6ottBB*^b>'(1.7g) Sr«iafcJ:5Bft 

i\fc 0 »«S:«flET^««Ur, jfe-f»«B»J4: UT65 : 

o 



'tic 



»»ft r7 5yt/aj ^pvh^^^-W^U 58 S 
«jH{b^«*lftfttt(*^B^H*(670ng f 13 



%) 



124°Cft;f#fc 0 H 



C, 47.78 ; H, 3. 



33 ; N, 17.13 ; Cie His C 1.2 F 2 Ns O^f^ffi : 
C, 48.00 ; H, 3.25 ; N, 17.50% o 

[0125] 5e^»kuts m^tim&&*bibxim 

'«4fc*ttft:*fA©H*(527iDg, 10%) , RfcjR 137°C^^# 
fc 0 MBMiC, 48.02 ; H, 3.30 ; N, 17.39 ; Cie 
H13CI2 F.2 Ns OSM: C, 48.00 ; H, 3. 25 ; 
N, 17.50% o 
[0126] 



poci 3 ,c 6 



6 - xf;v- 5 -^yP^-n b o y ^ v^:x- 4 ( 3H) 

[0 12 7] 
[ft2 7]' 

CI 



(1) 



(ii) 



CI 

i) CH^CHjMgBr , 

DME,THF 

ii) AcOH 



4/ 



CH 3 CH 2 



CI 




N 



CI 



CI 



(iv) 



0 

CH.CH^ L N{ A C1 

3 2 H CH COJo, 



3 2 
Pd/C, CjH^OH 



-> F -A 



mi 



(i) 2, 4 — is? v n— 5 — gjj g 

5-7;V^P!)7^ (20 g) &»*fctr^'>* 
<fc«(141.4g) Ki25^-C*iDU*:. »6>Jh,5*7!)— ft 
9tfCfciDlRL^ N, N-^^^/^r^y^ (37. 3g) ft 



RBiSSEU 70g©**->iWb»ft3)Sfifc:J: DBfc^rt:. & 

V^fi^ttft25^fciftSU 0t;<£>3Nifi» (200ml)* 
'>Lfoll9BdMK^ RJCftflEJhL*:. Rl^v* 
^nny^>- (2X70ml) ft^ffl U A«»4bd>&a(Hft; 
^4fcftJ*ttJbfc. ^ni3>^VSft£ti?)T7k (50m 



39 



(20) 



I2625584f 

40 



i) -ettfru M^T^mm^^^ (24 g ) &mt: 0 

[0128] 

1 H-NMR (CDC Is ) :6=8.5(s, 1 H) ppm. 
ffM : m/ e -166 „ 
[0 12 9] 

(ii) 2, 

/U- 5 - 7;V^-P tf U ^ 

^Jofc-^^^i/^i^ (4.27g) §:7h7tKP77^ 
(56ml) ^AtK yp^^y (I9g) ©THF (19m 

i) ^^^srsNFra^traajDL^ co^y — 

(i)gfl<D£|?)c«J (24 g) <D1, 2-*J*h*i'=>* 
y (70ml) — coSfSS: lSWBd^traaiDUfc, *fit» 
(10 g) SrttfflU lO^-CRJESSrfltitb, «®ffr&»© 

[0 13 0] 

(iii) 2 , 4 — i££ g P — 6 — j^^vV— 5 - :7/W-n 

(ii) L"C»*i*S«^ia^:>'^^»* y ^ 

J* (23 g) O7K (260ml)^O*?S$:2^FradMtr^AP 

^jS^CO^^20°C^T^f^U7to »^5N1 
& (30ml) ^S^Ot, Wt\t^X**MRBM1-h}) 

(14 g) 07K (42ml) ^©M^»tt 0 ig^feflSflfc 
feLfc^, ^ft^RSe^.^ (250ml) tW-fflfflb jfc 0 

np^V (50ml) h 2N7Kmt-rhV ^ (105ml) ^ 
(7) ^ -7- * ^{fffiffl L fco 

[0131] 

( iv ) 2-^pp-6 — Ji^yy— 5 — yjv^-u tf y g i? 
is- 4 (3H) -^-^ 

(iii)*©^J**t LT#7t*§*£t-7K (6ml)£8&JDL 
fc B M^£80^CTtt^U 4N7KSMfc"^by l^A (45 
ml) £r*$o < «9 2fl#RBflMtT8^nL£:o C^I*IB<0*ft 
l^£tl^tX^^Pn^^> (15ml) £rfflV^$c 

r^Ufc 0 ftv^-CTWiSrv^ pp>^:/ (60ml) MSfsflp 

mlOfra^fllSlLTRK^^ (15Qml)£fflV^*f*L 

-ft*o«ft*r«ifl^J:0«*UTttfllkU (8 g ) . 
-e 1 H-NMRRO«Kt»*rSlu J: 9fttt&ffl£ tt. 

[0132] 1 H-NMR (dmso- de ) ; 6 =7.3 
(5f»I^TiB) > 2.4 (m, 2H) , 1.1 (t, 3H) pp 



m o 

[0 13 3] nmftVx : m/e=176 0 
[0 13 4] 

(v) 6 -ji^vu- 5 t^y § is>-4 (3 

H) 

(iv)Sft CD (6g) (D^S—JV (60ml) 

ffim~r h y ^^(5.5g) MSyo/^^^A-K (0.6 
g) SrSHnibfc. »&»S:3«ffi"C8Wia**ftUfc. 
tt«&«iiU:J:BI*v*-t\ »««rl0nil<o*8»2:»«fU 

10 &V>Tvk (2ml) W^Pt 3 ^^ (80ml) t L 
fc 0 YjV^Z/ (32ml) £^DLT. 5 - 6 mlCDft: 

»K»*SU *V^M{-b7^>- (8ml) tM&L,tl 0 

3.9 g) o 
[0 13 5] 

• H-NMR (dmso- d 6 ) : 5 = 8.0 ( s , 1 H) , 
2.5 (m, 2H) , 1.15 ( t, 3 H) ppm . 
mmftVT : m/e=142 0 
20 [ 0 1 3 6 ] 

saggy s 

4 5 - yjvjrv try g 

[0 13 7] 
Mb 2 8] 




30 2, 4-y^Pn-6 -xf 5 - 7;V^P t° y ^ i/ 

y do g) (JH5fi«7(iii) #$0 ^ sfflW-by«>A 

(8.83g) , 5%^°7v^^-J^ (50% r^fflJ > 2 
g) RXfitfSsl' (30ml) O»&»Sr50 < C, 3^1Et 

(5ml) ^fflV^TiftfrLfco »bfr5«fe^.»ifc£:64 
°C N ^Etlffil, Mfe^ea«iSr#^:o ^tt£7K(3 
00ml) t^—TVl' (40ml) Offl^SaU. 2 0CD*|£^ 
ttt 0 ^mffi^7K (4X50ml) T^tr, MgSO 
40 4 ±T?tt»U *ia^WET^WKSrl»*U'C«a<b-& 
• Sr»*fe«*(2.2g) attlfco . 

[0138] 

gjgjg] 9 

2 — g p p — 4 — jc^7W— 5 — :77l^P t:° y g i/ls 
[0 13 9] 
Ut29\ 



(21) 



;2 6 2 5 5 8 4f 



41 



CI 




CH 3 CH<C0 2 CH 2 CH 3 ) 2 , 
MaH,THF 

(i) 



42 



C0 2 CH 2 CH^ 



(ii) 



HC1 Ht-^-A,CH 3 C0 2 H 




(i) 2-^^/1^-2- ( 2 Vi- 5 -7/^t2 fc° 
!i — f/V) -1, 3 -^n^^H^^^V 

^JXTVlx 20 

ymik^rvvvj* (6o%^/^»fe 2.8g) 

/WnV^i^n^/P (6g) &THF (200ml) ^Xf-10 
°CT\KJ££i^7c: 0 305^2, 4-^nn-5-7;I/^ 
Pt^ V^V (5g) (Mit^7#0BJ COTHF (25m 
1) ^(Dm&&-\Q o C^30ftfrtfxmtolsfc o MiS^^r 
u ^ v (200ml) (200ml) ^W^BBU ft 

ffl 1 1 y ^? ^;v± t ^ n v b ^ 7 7 ^ - ^t?o t D £ 

(9 g) §r»fc 0 ^^OV>t 1 H-NMRR^SM 

[0 14 0] 1 H-NMR (CDCls) : 6 = 8.5 

(d, 1H) , 4.6 (m, 4H) , 1.9 ( s , 3 H) , 

1.3 ( t , 3 H ) ppm o 

[0141] flM : m/ e -304 0 

[0 14 2] 

(ii) 2 - 9 n \2 — 4 -ji^vU- 5 ~ tf y ^ 

(i) a*CD£/£^(3.2g) SrW* (25ml) t»»U5N 40 

hc 1 (lomi) &m^^x%rMv± 0 m&m* loathe 

16B#r H WPjRU^:«, ffl^^rftiPbrTK (30ml) £ 
pnpt^V- (45ml) (EftSH^gSUfc, ^ n ^ >-Jf 

1 H-NMR^(;SM»ia «ft^»L/c (1R 



ft = 350mg) o . 

[0143] 1 H-NMR (CDC 1 3 ) :S=8.4 
(s, 1H) , 2.9 (m, 2H) , 1.3 (t; v 3H) pp 
m o > A 



-160 



[0144] mm^if 

[0145] 
[0146] 

. 4b^£rffl^T20mg/kg b.i.d. ©1*11^5 0 PsTO 

[0147] ^tt^i>^©*«ya»as5E//««t*# 
[oi4 8] *&w<ofti£<Dmmmfc&&<D2m<ofc& 

[0 14 9] 
L^5] 



50 



(22) 



:2 6 2 5 5 8 4 



43 



44 




[0 1 5 0] 



*0L1£ ic^fl? f>$t*fl 


1% & 




■;S en 




< 

W 


CH_ 

Co 
> 

r 


5/5 






oo 


CH. 

■ 


3/3 


0/5«> 



[0151] (2) r*tfeO»&^t±-e*^ttfflrE£*© 



50 



